. Number of vertebrae in gamma-secretase inhibitor-treated mice.
An inhibitor, 0.1 mg/kg of LY411,575, was administered three times from E 7.5 to E 9.5, and the animals were then sacrificed on postnatal day 1 to prepare skeletal sample (mean ± s.e.m.). Differentiation levels of these organs are observed identically between mutant and their wild-type littermates. Anterior is towards the top. FLB, forelimb bud; HLB, hind limb bud; op, olfactory pits; mx, maxillary process; md, mandibular process. Scale bars, 500
μm.
Supplementary Note 1

Mathematical analysis of the Notch activity-dependent periodicity
Basic formulation of the model
To examine the dependence of the Hes7 expression period on the Notch activity, we studied the original model developed by Lewis (1) by following the mathematical analysis in ref (1).
Consider a model of two variables, protein p(t) and mRNA m(t), formulated as,
where a and k represent protein production rates per mRNA molecule and maximum rate of mRNA, respectively, b and c are degradation rates, p 0 is a gain parameter, and T p and T m are time delays for protein and mRNA generation.
If we introduce a new variable
where T = T m + T p . To discuss the qualitative characteristics of the system, we introduce dimensionless variables and parameters as follows:
where the parameters, k and p 0 , which regulate mRNA production rate, are aggregated into a single parameter κ, by which we can incorporate a Notch activity level into the model. Using these notations, the ODEs are transformed as
Note that β and γ are Notch-independent constants and that the variables, P(τ) and M(τ), are the protein and mRNA levels normalized by the production rates a and k, respectively. These normalizations, in which both of the P(τ) and M(τ) have a range of (0,1), allow us to evaluate the protein and mRNA levels as the production rate scale. Equations (S5) 
Notch activity-dependent oscillation amplitude
Taking an analysis similar to that in ref (1) In the case of oscillation, where the maximum is larger than the minimum, the pair of (P max , 
where 2 > κ for the oscillation case ( Fig. S-I) . 
Notch activity-dependent oscillation period
As analyzed in ref (1) To discuss an approximate dependency of the period on κ, we focus on the characteristics of the function f(x) defined by Eq. (S7) . Figure S-III, illustrating f(x) , (S10)
When P(τ) increases by following M(τ), P(τ−1) decreases from nearly one to x th according to Eqs. (S6) and (S7). Since these equations have a form of the ODE, dx/dt = -x, thus, the amount of the P(τ−1) decrease can be approximated by an exponential function,
where D is a time interval necessary for P(τ−1) to decrease from nearly one to x th with a time constant α. By transforming this equation, we get
suggesting that the κ-dependent prolongation of the period has a logarithmic form of κ. This approximation shows good agreement with the numerical simulation with large κ, as shown in Fig. S-IV, where the amplitude of the oscillation is given by Note that overall statistical significance was evaluated with the simple paired t-test, and the parameters were then estimated to further examine the physical meaning of the significance, if any. In the following, we define the generative model to evaluate the parameters and describe the inference technique we used.
Generative model
It is assumed that the somite number of each litter obeys the following generative model:
where x i , μ l(i) , m t(i) , and ε i denote somite number of the i-th litter, mean somite number of wild-type littermates in the l(i)-th pregnant female, mean increase in the somite number of the t(i)-th genotype, and noise effect (variation) of an individual litter i, respectively. l=l(i) signifies the pregnant female that conceived the i-th litter, and t=t(i) signifies the genotype which the i-th litter belongs to; t=0 and t=1 denote wild type (+/+) and homo type (-/-), respectively. Since the mean increase m t is a relative one from the wild type's somite number, m 0 =0 holds.
It is natural to assume there are two factors leading to the statistical variation in the somite number: a pregnant female-dependent one and an individual litter-dependent one.
To dissociate these factors, μ l and ε i are assumed to be generated by the following hierarchical model:
where μ E(l) , σ μ 2 , and σ 2 are unknown parameters to be estimated. a ~N(b,c 2 ) denotes that a obeys Gaussian distribution of mean b and variance c 2 . E=E(l) denotes the epoch of the l-th processed pregnant female, either E 8.5, E 10.5, or E 11.5.
The parameters of the model should be estimated somehow on the basis of observation; somite number x i is observed for each litter. The parameters are divided into three categories: (a) parameters μ E(l) , σ μ 2 and σ 2 are point estimated by using the maximum likelihood method; (b) parameter μ l is not estimated, because it is integrated out; and (c) parameter m 1 is estimated as a 95% confidence interval (CI).
Since equations (1), (2), and (3) define the likelihood function of the parameters, after integrating (marginalized) the likelihood function with respect to μ l ((b)-type), the (a)-type parameters are estimated so as to maximize the marginalized likelihood, and CI of m 1 ((c)-type) is also obtained.
Parameter estimation results
The observed data are summarized in Table S5 , and the parameters estimated from them are shown in Table S6 . 
